NAVAL  HEALTH  RESEARCH  CENTER 


A  MODEL  FOR  PREDICTING  MEDICAL  SUPPLY 
REQUIREMENTS  AT  THE  FORWARD  AREAS  OF  CARE: 
BATTALION  AID  STATIONS 


M.  R  Galarneau 
P.  J.  Konoske 
K.  E,  Emens-Hesslink 
G.  Pang 
E.  D.  Gauker 


% 


Report  No.  97-28 


4 


Approved  for  public  release:  distributian  unlimited. 


NAVAL  HEALTH  RESEARCH  CENTER 
P.O.BOX  85122 

SAN  DIEGO,  CALIFORNIA  92186-5122 

NAVAL  MEDICAL  RESEARCH  AND  DEVELOPMENT  COMMAND 
BETHESDA,  MARYLAND 


A  Model  for  Predicting  Medical  Supply 
Requirements  at  the  Forward  Areas  of  Care: 
Battalion  Aid  Stations 


Michael  R.  Galameau' 
Paula  J.  Konoske’ 
Kristee  E.  Emens-Hesslink^ 
Gerald  Pang' 
Eleanor  D.  Gauker' 


'Naval  Health  Research  Center 

Medical  Information  Systems  and  Operation  Research  Department 

P.  O.  Box  85122 
San  Diego,  CA  92186-5122 


^GEO-Centers,  Inc. 
Seven  Wells  Avenue 
Newton  Centre,  MA  02159 


Report  No.  97-28,  supported  by  the  Naval  Medical  Research  and  Development 
Command,  Bethesda,  MD,  Department  of  the  Navy,  under  Work  Unit  No.  63706N- 
M0095-6510.  The  views  expressed  in  this  article  are  those  of  the  authors  and  do  not 
reflect  the  official  policy  or  position  of  the  Department  of  Defense  or  the  U.S. 
Government.  Approved  for  public  release;  distribution  tmiimited. 


Table  of  Contents 


List  of  Tables .  iii 

Summary .  iv 

Introduction .  1 

Method .  2 

NHRC  Medical  Supply  Model .  2 

Data  Collection .  3 

Projecting  Medical  Supply  Requirements .  4 

Results  and  Discussion .  6 

BAS  Equipment  AMAL  635  Requirements .  7 

BAS  Consumable  AMAL  636  Requirements .  9 

Conclusions .  1 1 

References .  12 

Appendices 

A.  DEPMEDS  Patient  Conditions .  A-1 

B.  Equipment/Consumables  for  BAS  Tasks .  B-1 

C.  Proposed  AMAL  635  -  BAS  Equipment .  C-1 

D.  Proposed  AMAL  636  -  BAS  Consumables .  D-1 

ii 


List  of  Tables 


Table  1 :  Subject  Matter  Expert  Command  Representation .  3 

Table  2:  Medical  Tasks  Required  at  Echelon  la  &  Ib .  6 

Table  3:  Treatment  Protocol  for  PC  159  Brain  &  Chest  Wound 

w/Sucking  Chest  &  Pneumohemothorax .  8 

Table  4:  Comparison  Between  Current  and  Proposed 

BAS  Equipment  AMAL  635 .  9 

Table  5:  Comparison  Between  Current  and  Proposed 

BAS  Consumable  AMAL  636 .  10 


Summaiy 


Problem 

Downsizing,  reductions  in  deployed  force  structure,  and  the  increasing  reliance  on 
strategic  lift  have  demanded  that  greater  attention  be  paid  to  matching  capabilities  with 
requirements.  The  Medical  Readiness  Strategic  Plan  2001  (MRSP-2001)  outlines  the 
necessity  of  tailoring  medical  capability  to  support  evolving  doctrinal  guidance  and 
challenges  the  medical  community  to  develop  and  implement  more  flexible  and  mobile 
medical  units.  In  response,  the  Marine  Corps  has  been  pursuing  a  plan  of  medical  asset 
reorganization,  including  a  review  of  the  current  Authorized  Medical  Allowance  Lists 
(AMALs). 

Objective 

The  primary  objective  of  this  project  is  to  develop  a  model  of  the  Echelon  I  and  II 
medical  supply  stream  that  links  specific  clinical  requirements  to  individual  medical 
treatment  items.  This  process  produces  an  audit  trail  for  each  item  in  the  Marine  Corps 
supply  system.  The  audit  trail  provides  medical  planners  and  logisticians  with  a 
management  tool  for  maintaining  and  updating  supplies  linking  the  AMAL  materiel  with 
Marine  Corps  specific  requirements.  In  the  present  paper,  scenario-specific  requirements 
also  are  used  to  determine  the  optimal  medical  configuration  necessary  to  support  a 
Battalion  Aid  Station  (BAS). 

Approach 

Ninety-five  medical  Subject  Matter  Experts  (SMEs)  with  operational  experience  assisted 
in  the  development  of  Marine  Corps  specific  treatment  profiles  for  350  Patient 
Conditions  (PCs).  The  PCs  reflected  the  range  of  injuries,  diseases  and  non-battle 
injuries  known  to  occur  in  theater.  From  the  treatment  profiles,  the  specific  medical  tasks 
performed  at  the  forward  echelons  of  care  for  each  PC  were  identified  and  assembled. 
Then,  medical  consumables  and  equipment  were  assigned  by  the  SMEs  to  each  task  and 
its  associated  PC.  Following  the  establishment  of  the  clinical  requirements  for  the  supply 
items,  a  revised  BAS  equipment  AMAL  635  was  produced  and  compared  to  the  current 
AMAL.  To  determine  the  amount  and  type  of  consumable  supply  requirements  for  the 
BAS  AMAL  636,  a  patient  generating  model,  PATGEN,  was  used  to  project  the 
fi'equency  of  PCs  likely  to  occur  in  theater.  A  computer  program,  developed  by  NHRC, 
then  determined  the  number  and  types  of  tasks  that  would  need  to  be  conducted  to 
effectively  treat  the  projected  casualty  load.  Finally,  the  type  and  quantity  of  medical 
materiel  were  derived.  When  the  supply  composition  of  the  proposed  consumable 
AMAL  636  had  been  determined  and  the  quantity  of  each  supply  item,  it  was  compared 
to  the  current  Marine  Corps  BAS  AMAL  636. 
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Results 


When  compared  to  the  current  BAS  AMAL  configurations,  reductions  in  number  of 
items,  weight  and  cube  were  realized  for  both  the  equipment  and  consumable  AMALs. 
The  percent  reductions  are  shown  below. 

Percent  Reduction  In  Proposed  AMALs  When  Compared  to  Current  AMALs 


Equipment  AMAL 
635 

Consumable  AMAL 
636 

No.  of  Items 

-26.5% 

-30.5% 

Weight  (lbs.) 

-33.0% 

-28.8% 

Cubic  Volume  (cu.  ft.) 

-55.2% 

-30.4% 

Conclusions 

It  was  demonstrated  that  significant  reductions  in  the  logistical  burden  carried  by  Marine 
Corps  forces  can  be  achieved  by  modeling  the  clinically  relevant  elements  of  the  theater 
of  operations.  Developing  clinical  profiles  and  assigning  supplies  to  achieve  a  desired 
level  of  care  as  defined  by  mission,  policy,  and  doctrine  allows  medical  siq)port  to  be 
more  scenario-based  and  more  capable  of  rapid  and  efficient  delivery.  As  policy  and 
doctrine  continue  to  evolve,  the  model  presented  in  this  paper  can  be  modified  to  project 
medical  supply  requirements  for  the  continually  changing  scope  of  the  forward  medical 
mission. 
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A  Model  for  Predicting  Medical  Supply 
Requirements  at  the  Forward  Areas  of  Care: 
Battalion  Aid  Stations 


INTRODUCTION 

Changes  have  occurred  in  Marine  Corps  amphibious  doctrine  to  achieve  the  goal  of  more 
flexible  and  effective  combat  operations.  The  Marine  Corps,  as  expressed  in  the  doctrinal 
guidance  Operational  Maneuver  from  the  Sea  (OMFTS)  (1),  is  evolving  into  a  rapid 
reaction  force  with  a  sea-based  operational  station  that  will  allow  rapid  progress  from 
ship  to  objective  with  no  large  or  lengthy  buildup  on  shore.  The  concept  of  OMFTS 
generates  overwhelming  tempo  and  momentum  necessary  to  execute  a  decisive  effect 
against  enemy  objectives.  Moving  units  rapidly  and  effectively  requires  streamlining 
operations  to  improve  responsiveness. 

Downsizing,  reductions  in  deployed  force  structure  and  the  increasing  reliance  on 
strategic  lift  have  also  demanded  greater  attention  be  paid  to  matching  capabilities  with 
requirements.  Objectives  identified  in  the  Medical  Readiness  Strategic  Plan  2001 
(MRSP-2001)  outline  the  necessity  of  tailoring  medical  capability  to  support  evolving 
doctrinal  guidance.  To  achieve  these  objectives,  MRSP-2001  challenges  the  medical 
community  to  develop  and  implement  more  flexible  and  mobile  medical  units  (2). 

Responding  to  these  and  other  changes  in  doctrine,  policy  and  mission,  the  Marine  Corps 
has  been  pursuing  a  plan  of  medical  asset  reorganization.  Consistent  with  the  mandate 
for  compactness  and  simplicity  of  maneuver  units,  landing  force  medical  battalions  have 
been  restructured  to  be  smaller  in  organization  and  presumably  more  responsive  to 
operational  requirements  (3).  Traditional  patient  holding  capacities  have  been 
substantially  reduced  and  multi-disciplinary  medical  specialties  have  been  eliminated  in 
favor  of  general  trauma  practitioners. 

The  number  of  Authorized  Medical  Allowance  Lists  (AMALs)  assigned  to  the 
restructured  units  have  been  concomitantly  reduced  to  match  the  reconfigured  table  of 
organization.  This  reduction  in  the  number  of  AMALs,  however,  is  deceiving  because 
while  the  actual  number  of  AMAL  blocks  assigned  to  a  unit  have  been  reduced,  the 
quantity  of  items  within  the  blocks  continued  to  grow.  The  contents  of  the  AMALs  are 
not  designed  to  support  a  specific  scenario  and  have  grown  in  weight  and  volume  by 
virtue  of  patient  treatment  protocols  developed  at  shore-based  facilities  resulting  in  a 
peacetime  level  of  care  (3). 

Matching  the  speed  and  mobility  of  assault  forces  requires  the  development  of  flexible 
and  efficient  AMAL  configurations.  Mission  specific  standards  of  care  and  clinical 
requirements  for  the  items  pushed  forward  must  be  established  so  that  only  those  items 
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required  to  achieve  the  standards  of  care  are  stocked.  In  this  way  the  medical  support  is 
scenario-based  and  capable  of  quick  and  efficient  delivery. 

Recent  efforts  at  the  Naval  Health  Research  Center  (NHRC)  have  yielded  significant 
reductions  in  materiel  requirements  for  some  Surgical  Company  supply  blocks  by 
applying  such  an  approach  at  an  Echelon  I  and  II  level  of  care  (4).  By  identifying  the 
desired  standard  of  care  and  by  establishing  the  clinical  requirements  for  items  needed  to 
attain  that  level  of  care,  NHRC  has  reduced  the  logistical  burden  carried  by  the  Medical 
Battalions  without  reducing  the  level  or  quality  of  care  provided.  These  reductions  in 
materiel  were  achieved  solely  by  establishing  the  clinical  requirement  for  each  item  and 
by  including  only  those  items  with  an  identified  requirement  in  the  supply  stream.  As  yet 
unanswered  is  the  question  of  what  impact  adding  the  element  of  scenario-specific 
operational  parameters  would  have  on  the  supply  projections.  Because  the  application  of 
scenario-specific  characteristics  more  closely  matches  clinical  requirements  with 
operational  requirements,  it  is  anticipated  that  this  approach  could  further  reduce  supply 
projections.  In  the  present  study,  the  element  of  scenario-specific  requirements  was 
added  to  determine  the  optimal  medical  configuration  necessary  to  support  a  Battalion 
Aid  Station. 

METHOD 

The  NHRC  model  was  designed  to  interface  with  the  Echelons  III  and  IV  Deployable 
Medical  Systems  (DEPMEDS)  model  (5).  The  DEPMEDS  model,  which  consists  of 
databases  arranged  in  a  relational  structure  named  the  “Time,  Task,  Treater”  files,  was 
developed  to  standardize  medical  materiel  and  to  assemble  it  into  sets  so  that  each  of  the 
services  could  configure  medical  facilities  according  to  its  own  unique  requirements, 
using  a  common  supply  stream.  The  data  in  the  DEPMEDS  model  are  based  upon 
treatment  protocols  for  350  Patient  Conditions  (PCs),  each  representing  a  grouping  of 
closely  related  diagnoses,  which  are  considered  representative  of  the  injuries  expected  to 
occur  in  theater  (6).  To  build  upon  this  existing  standard,  the  structural  characteristics  of 
the  Echelon  I  and  II  NHRC  databases  are  compatible  with  those  of  the  DEPMEDS  Time, 
Task,  Treater  files.  Because  both  the  DEPMEDS  and  NHRC  models  share  a  common 
structural  design,  the  two  models  can  eventually  be  combined  to  produce  a  seamless 
methodology  for  projecting  medical  materiel  requirements  from  the  first  through  the 
fourth  echelon. 

NHRC  Medical  Supply  Model 

The  350  DEPMEDS  PCs  form  the  core  around  which  the  NHRC  Echelon  I  and  II  model 
was  developed  (see  Appendix  A  for  a  complete  list).  The  medical  tasks  required  to  treat 
these  PCs  at  the  three  levels  of  care  under  investigation  (Echelon  la-Battlefield,  Echelon 
Ib-Battalion  Aid  Station,  and  Echelon  Il-Surgical  Company)  were  identified.'  This 
process  produced  a  preliminary  step-by-step  treatment  protocol  for  each  PC.  These  PC 


'  Preliminary  identification  of  the  required  tasks  was  conducted  with  support  from  the  Army’s  Medical 
Doctrine  Development  Center  (AMEDD)  Ft.  Sam  Houston,  TX. 
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treatment  protocols  were  then  used  to  assign  the  consumable  and  equipment  requirements 
necessary  to  administer  each  of  the  medical  tasks. 

Data  Collection 

The  next  phase  in  development  of  the  model  required  Subject  Matter  Experts  (SMEs) 
experienced  in  Marine  Corps  Echelon  I  and  II  medical  care  to  (a)  validate  the  treatment 
tasks  and  their  assignments  to  the  PCs,  and  (b)  identify  the  appropriate  consumable  and 
equipment  stream  for  each  of  the  tasks.  To  achieve  this  objective,  surveys  were 
constructed  for  each  of  the  PCs  and  mailed  to  SMEs  with  operational  field  medical 
experience. 

Participants.  Ninety-five  medical  professionals  experienced  in  combat  casualty  care 
participated  in  the  study.  These  SMEs  were  drawn  from  18  Navy/Marine  Corps 
commands  shown  in  Table  1.  The  medical  specialties  within  this  group  of  SMEs 
consisted  of  38  physicians/surgeons,  two  physician’s  assistants,  one  pharmacist,  seven 
nurses,  four  laboratory/x-ray  technicians  and  19  Independent  Duty  Corpsmen  medical 
course  instructors.  All  but  four  SMEs  had  significant  theater  operational  experience 
administering  combat  casualty  care  at  the  forward  echelons. 

Table  1 

Subject  Matter  Expert  Command  Representation 


1**  Medical  Battalion 

Camp  Pendleton,  CA 

i®'  Medical  Logistics  Command 

Camp  Pendleton,  CA 

2"**  Medical  Battalion 

Camp  Lejeune,  NC 

2”*^  Medical  Logistics  Command 

Camp  Leje\me,  NC 

4**“  Medical  Battalion 

San  Diego,  CA 

Marine  Corps  Combat  Development 
Command,  Quantico,  VA 

1“  Force  Service  Support  Group 

Camp  Pendleton,  CA 

Marine  Corps  Systems  Command 
Quantico,  VA 

Force  Service  Support  Group 

Camp  Lejeune,  NC 

Naval  Hospital 

Camp  Pendleton,  CA 

1®*  Marine  Expeditionary  Force 

Camp  Pendleton,  CA 

Naval  Hospital 

Camp  Lejeune,  NC 

Division  Surgeon’s  Office 

Camp  Pendleton,  CA 

Navy  Medical  Center 

Twentynine  Palms,  CA 

Marine  Force  Pacific  (MARFORPAC) 
Camp  Smith,  HI 

Navy  Medical  Center 

San  Diego,  CA 

Naval  Medical  Logistics  Command 

Ft  Detrick,  VA 

Naval  School  of  Health  Sciences 

San  Diego,  CA 
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Procedures.  A  total  of  176  surveys,  covering  176  of  the  PCs,  were  distributed  to  the 
SMEs.  The  176  PCs  were  systematically  selected  from  each  of  the  24  categories  of 
injury  type.  Many  of  the  PCs  were  similar  clinically  and  did  not  vary  in  terms  of  the 
treatment  that  would  be  administered  at  Echelons  I  and  H.  For  example,  PC  001  presents 
a  cerebral  contusion  with/without  a  non-depressed  linear  skull  fracture-severe.  PC  002 
presents  a  cerebral  contusion  with/without  a  non-depressed  linear  skull  fracture- 
moderately  severe.  The  treatment  tasks  required  to  stabilize  these  two  PCs  at  Echelon  I 
and  II  do  not  differ  significantly.  Because  of  the  high  degree  of  similarity  between  many 
of  the  PCs,  survey  data  could  sometimes  be  applied  to  more  than  one  PC.  Consequently, 
only  one  of  each  group  of  clinically  similar  PCs  was  surveyed  thereby  permitting  the  data 
from  the  176  surveyed  PCs  to  be  applied  to  the  remaining  unsurveyed  (clinically  similar) 
PCs. 

The  surveys  served  two  primary  objectives.  The  first  was  to  have  the  SMEs  examine  the 
tasks  associated  with  each  of  the  PCs.  If  required,  they  were  to  adjust  the  task  profiles 
for  each  of  the  PCs  to  more  closely  reflect  Marine  Corps  level  care  rendered  at  the 
forward  echelons.  The  second  primary  objective  of  the  surveys  was  to  have  the  SMEs 
identify  the  appropriate  consumable  and  equipment  supply  stream  required  to  administer 
the  care  for  each  of  the  treatment  tasks  at  the  forward  echelons.  A  more  detailed 
description  of  the  surveys  used  to  achieve  these  objectives  can  be  foimd  in  Galameau, 
Mahoney,  Konoske,  and  Emens-Hesslink  (1997)  (4). 

A  total  of  77  (44%)  of  the  176  surveys  were  returned.  This  rate  of  return  was  achieved  by 
initiating  phone  contact  with  each  of  the  SMEs  prior  to  sending  them  a  survey  to  enlist 
their  support  as  well  as  after  they  received  the  survey  to  encourage  timely  completion. 
As  surveys  were  returned,  additional  SME  input  continued  to  be  obtained.  Individual 
interviews  and  SME  clinical  panels  were  conducted  to  refine  the  data  and  fill  in  blanks 
left  in  the  surveys. 

Projecting  Medical  Supply  Requirements 

Medical  supply  estimates  were  projected  for  two  AMAL  blocks.  These  were  the 
Battalion  Aid  Station  (BAS)  equipment  AMAL  635  and  the  BAS  consumable  AMAL 
636.  Equipment  items  are  those  supplies  necessary  to  establish  a  BAS  and  are  generally 
reusable.  Items  in  this  category  include  medical  instrumentation  necessary  to  support  a 
medical  officer  and  support  staff.  A  single  equipment  block  is  geared  to  support  a  BAS 
for  an  extended  period  of  time.  Consumable  items,  however,  are  generally  single  use 
items.  As  these  items  are  utilized,  additional  AMAL  636  blocks  must  be  ordered  to 
replenish  supplies.  Each  AMAL  636  block  is  designed  to  provide  resuscitative  and 
stabilizing  care  for  50  seriously  woimded  casualties.  The  AMAL  blocks  produced  in  the 
current  study  were  configured  to  achieve  similar  objectives. 

Projecting  equipment  requirements.  Obtaining  supply  estimates  for  the  AMAL  635 
required  that  the  clinical  requirement  for  each  item  be  established.  This  process  was 
accomplished  by  linking  each  item  considered  for  inclusion  in  the  635  to  a  known 
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medical  task  to  be  conducted  at  Echelon  la  or  Ib.  Once  each  item  in  the  proposed  635 
was  identified,  the  amount  of  each  item  to  be  stocked  was  determined.  This  was 
accomplished  by  matching  item  quantity  with  the  requirement  that  the  635  block  support 
a  single  medical  officer  responsible  for  treating  casualties  in  a  four-patient  shelter  with 
overload  capacity  for  mass  casualty  events. 

Projecting  consumable  item  requirements.  As  with  the  equipment  AMAL  635,  the 
consumable  items  were  also  selected  for  inclusion  by  first  identifying  their  clinical 
requirement.  Calculating  the  amount  of  each  consumable  item  to  stock,  however,  was 
accomplished  differently  than  it  was  with  the  AMAL  635.  Because  consumable  items  are 
by  de^tion  patient  driven,  the  amount  of  each  required  is  highly  dependent  upon  the 
characteristics  of  the  patient  stream.  Therefore,  advanced  knowledge  of  casualty 
characteristics  would  allow  for  the  configuration  of  a  supply  stream  that  is  uniquely 
tailored  to  the  number  and  type  of  casualties  anticipated.  In  the  present  study,  the  types 
of  PCs  expected  in  theater  were  identified.  The  specific  medical  tasks  associated  with  the 
care  of  each  of  these  PCs  at  Echelon  la  and  Ib  were  assigned  as  were  the  supplies  needed 
to  administer  those  tasks.  BCnowledge  of  the  tasks  and  supplies  required  to  treat  each  of 
the  PCs  provides  sufficient  data  to  project  an  ideal  supply  stream  when  the  number  of 
each  PC  anticipated  is  projected. 

The  Army’s  patient  generating  model,  PATGEN  (U.S.  Army  Medical  Department  and 
School)  (7),  was  selected  to  obtain  the  projected  number  of  PCs  from  which  to  estimate 
supply  requirements.  This  model  utilizes  user-defined  input  such  as  geographical 
location,  battle  intensity,  troop  mix,  and  rate  of  build-up  to  project  both  the  number  of 
anticipated  casualties  and  the  distribution  of  PCs  at  each  echelon  of  care  fi'om  la  through 
V.  To  project  the  appropriate  supply  mix  for  the  maritime  prepositioned  force,  two 
separate  runs  of  the  PATGEN  model  were  performed.  One  run  produced  the  PC 
distribution  for  Major  Regional  Contingency  (MRC)  East  and  the  second  for  MRC  West. 
Both  runs  projected  the  casualty  PC  profiles  based  upon  a  final  build-up  of  39,411 
persons  at  risk  during  the  first  60  days  for  a  worst  case  scenario  conflict. 

Examination  of  the  distribution  of  PCs  Jfrom  each  of  the  MRCs  showed  differences  in  the 
PC  profiles.  The  differences  in  the  number  of  PCs  expected  to  present  at  Echelons  la  and 
Ib  were  particularly  acute  in  the  categories  of  extremity  wounds,  superficial/soft  tissue 
woxmds,  bums,  environmental  injuries  (e.g.,  hypothermia,  heat  stroke)  and 
infectious/parasitic  conditions  (e.g.,  malaria).  To  assure  that  the  Maritime  Preposition 
Force  war  reserve  AMALs  were  adequately  configured  to  support  any  anticipated 
contingency,  modifications  were  made  in  the  patient  stream  before  it  was  loaded  into  the 
model.  The  objective  of  the  modifications  was  to  combine  the  anticipated  casualty  rates 
such  that  a  single  patient  stream  representative  of  both  MRCs  resulted.  This  was 
accomplished  by  examining  each  PC  and  selecting  the  rate  fi’om  the  MRC  with  the 
highest  fi-equency  of  occurrence.  While  this  process  produced  a  single  patient  stream 
with  the  critical  characteristics  of  both  MRCs  represented,  the  number  of  casualties 
loaded  into  the  model  was  somewhat  higher  than  would  be  expected  to  result  from  an 
individual  MRC. 
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RESULTS  AND  DISCUSSION 


The  survey  results  and  clinical  panel  discussions  shov^ed  that  the  SMEs  had  identified 
and  assigned  83  unique  medical  tasks  to  the  350  PCs.  Each  of  these  tasks,  shown  in 
Table  2,  were  further  classified  as  either  being  conducted  at  Echelon  la,  Ib  or  both.  This 
process  resulted  in  the  creation  of  a  validated  Echelon  la  and  Ib  treatment  protocol  for 
each  of  the  350  PCs. 

Table  2 

Medical  Tasks  Required  at  Echelon  la  &  Ib 


0 

Ib 

Task  Number  &  Description 

Ija 

Ib 

Task  Number  &  Description 

■1 

101 

Qi 

■1 

A2  Remove  Casualty  From  Danger 

IB 

121  Eye  Irrigation 

Ei 

Qi 

A6  Apply  Tourniquet 

IB 

123  Eye  Care  (Dressings/Eye  Patch) 

Qi 

B 

A8  Clear  Respiratoiy  Airway  Manual 

124  Ear  Care  Irrigation 

Qi 

Ei 

001  Triage 

EM 

125  Sponge/Hyperthermia  Treatment 

EM 

002  Assessment  &  Evaluation  of  Pt  Status 

EM 

126  Seizure  Care/Precautions 

IHIil 

EM 

005  Remove/Collect  Belongings A^aluables/Equip 

EM 

127  Patient  Restraint  (Gauze,  Mitts,  Ties) 

EM 

006  Establish  Adequate  Airway 

EM 

128  Patient  Restraint,  (Combative  Pt) 

L- 

EM 

007  Emergency  Cricothyroidotomy 

EM 

142  Order/Document  Appropriate  Meds/Treatment 

Efl 

'EM 

010  Neurological  Assessment 

EM 

145  Administer  Appropriate  Medication 

Qi 

EM 

Oil  Stabilize  Neck/Spine  (Collar/Spine  Board) 

EM 

204  Provide  Patient  Safety  Special  Watch 

017  Suction  (Oral/Trach/Endo) 

221  Pericardiocentesis 

y 

018  Recognize  &  Respond  to  Hemorrhage 

IB 

244  Hamacult  Test  Feces  Emesis  Gastric  Suction 

019  Emergency  Control  of  Hemorrhage 

■■ 

IB 

022  O2  Administration  Setup 

IB 

IB 

248  Force  Fluids 

■■1 

023  O2  Administration  Continuous  (Nasal/Mask) 

IB 

B 

278  Arrange  for  Patient  Evacuation 

Qi 

024  Vital  Signs 

IB 

B 

279  Arrange  &  Document  Returns  to  Duty 

044  Setup  Drainage  Bottles/Pleurevac 

B 

359  Induce  Local  Anesthesia 

046  Maintain  Chest  Tube  Suction  (Equip  Tsk) 

B 

453  Closed  Reduction  of  Dislocation 

Efl 

049  Start/Change  IV  Infusion  Site 

B 

739  Reduce  Fracture  (Assist) 

Qi 

050  rv  Infusion,  Change  Bottle  (Maintain) 

0 

B 

740  Reduce  Dislocation  (Assist) 

1— 

064  Venous  Cutdown 

B 

B 

744  Apply  Velpeau  Dressing 

068  rv  Infusion  Terminate 

✓ 

748  Assemble  Material/Clean  Up 

070  Bowel  Sounds  Assessment 

B 

802  Initial/Subseq  Nonsurg  Debride:BumAVound 

071  Insert  NG  Tube 

B 

999  Morgue  Care 

075  Irrigate  NG  Tube 

B 

✓ 

A 10  Position  Postural  Drainage/Coma  Position 

076  Gastric  Lavage 

✓ 

AI2  Occlude  Sucking  Chest  Wound 

079  Catheterization  Foley 

B 

✓ 

A30  Wet/Cold  Injury  Therapy 

082  Measure/Record  Intake/Output 

0101 

B 

Z014  Intubation 

084  Shave  &  Prep 

bI 

Bi 

Z027  Cardio  Arrest  Resuscitation 

085  Wound  Irrigation 

Hf 

B 

Z037  BVM  Setup 

086  Clean  &  Dress  Wound 

■1 

B 

Z038  Maintain  on  BVM 

090  Compresses  (Soaks) 

n 

B 

Z042  Insert  Chest  Tube 

091  Apply  Ice/Hot  Packs 

HI 

B 

Z045  Change  Drainage  Bottles  (Gastric/Chest) 

092  Apply  Ace  Bandage 

IHI 

B 

Z072  Insert  Orogastric  Tube 

093  Extremity  Elevation 

BI 

B 

Z083  Expose  Patient  for  Exam 

096  Apply  Sling 

01 

B 

Z094  Extremity  Traction,  Application/Adjustment 

K  1 

098  Apply  Splint,  Immobilize  Injury 

BI 

B 

Z277  Prepare  for  Evac  Ground/Air 
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la 


Ib 


Task  Number  &  Description 


la 


Ib 


Task  Number  &  Description 


✓ 

7" 


099  Closed  Reduction  (Finger,  Thumb,  Toe) 


ZZOl  Induce  Vomiting 


100  Closed  Reduction  of  Fractured  Radius  &  Ulna 


ZZ02  Stain  Eyes  (Flourescein  StainAVoods  Lamp) 


103  Circulation  Check 


ZZ03  Needle  Thoracostomy 


108  Minor  Surg.  Procedure(Debride/Suture/Incise) 


ZZ16  Repair  Eye  Glasses 


1 10  Test  Vision 


Table  3  shows  an  example  of  one  of  the  protocols,  in  this  case,  the  protocol  for  PC  159  - 
Multiple  injury  -wound  brain  and  chest  -with  sucking  chest  wound  and 
pneumohemothorax. 

The  SME  survey  results  and  clinical  panel  discussions  further  provided  the  specific 
medical  equipment  and  consumable  requirements  for  each  of  the  tasks.  Appendix  B  lists 
each  task  and  the  supplies  required  to  administer  the  tasks  at  Echelon  la  and  lb.  Where 
feasible,  D-Day  items,  drawn  from  the  approved  DEPMEDS  list  of  medical  materiel  were 
used.  It  can  be  seen  from  Appendix  B  that  some  of  the  tasks  had  supply  requirements 
that  did  not  vary  from  PC  to  PC.  For  example.  Task  085,  Wound  Irrigation,  requires  the 
same  basic  supplies  regardless  of  which  PC  is  assigned  the  task.  Other  tasks,  however, 
have  supply  requirements  that  vary  considerably  from  PC  to  PC.  For  example.  Task  145, 
Administer  Appropriate  Meds  produces  supply  requirements  very  specific  to  the  PCs 
associated  with  it.  These  tasks,  with  PC  specific  supply  requirements  are  noted  in 
Appendix  B. 

BAS  Equipment  AMAL  635  Requirements 

The  first  AMAL  configured  using  the  model  was  the  equipment  AMAL  635.  Assigning 
the  medical  supplies  to  each  of  the  Echelon  la  and  Ib  tasks  was  the  link  that  established 
the  clinical  requirement  for  each  item  included  in  the  model.  As  indicated  above,  this 
provided  the  final  step  necessary  to  produce  the  proposed  BAS  equipment  AMAL  635. 
Appendix  C  shows  the  proposed  AMAL  635  listing  NSN  (National  Stock  Number),  item 
nomenclature,  quantity  of  item  required,  item  weight  and  item  cubic  volume. 

Table  3 

Treatment  Protocol  for  PC  159  Brain  &  Chest  Wound  w/Sucking  Chest  &  Pneumohemothorax 


Ech 

Task  No. 

Task  Description 

la 

A2 

Remove  Casualty  from  Danger 

la 

001 

Triage 

la 

002 

Assess  and  Evaluate  Patient  Status 

la 

A8 

Clear  Respiratory  Airway 

la 

006 

Establish  Adequate  Airway 

la 

AlO 

Occlude  Sucking  Chest  Woimd 

la 

Z083 

Expose  Patient  for  Exam 

Table  3  (cont.) 

Treatment  Protocol  for  PC  159  Brain  &  Chest  Wound  w/Sucking  Chest  &  Pneumohemothorax 


Ech 

Task  No. 

Task  Description 

la 

on 

Stabilize  Neck  (collar) 

la 

018 

Recognize  &  Respond  to  Hemorrhage 

la 

086 

Clean  &  and  Dress  Wound 

la 

024 

Measure  Vital  Signs 

la 

049 

Start  rV  Infusion  Site 

la 

050 

rV  Infusion 

la 

010 

Neurological  Assessment 

la 

AlO 

Position  for  Postural  Drainage  and  Place  in  Coma  Position 

la 

142 

Document  Meds/Treatment 

la 

Till 

Prepare  for  Evac 

Ib 

001 

Triage 

Ib 

002 

Assess  and  Evaluate  Patient  Status 

Ib 

007 

Emergency  Cricothyroidotomy  (10%  of  patients) 

Ib 

Z014 

Intubate  (80%  of  Patients) 

Ib 

Z042 

Insert  Chest  Tube 

Ib 

Z083 

Expose  Patient  for  Exam 

Ib 

005 

Remove  and  Collect  Belongings 

Ib 

on 

Stabilize  Neck  (collar/spineboard) 

Ib 

017 

Suction  (oral/trach/endo) 

Ib 

019 

Emergency  Control  Hemorrhage 

Ib 

086 

Clean  &  Dress  Wound 

Ib 

022 

02  Setup  and  Administration 

Ib 

024 

Measure  Vital  Signs 

Ib 

Z037 

Bag  Valve  Mask  Setup  and  Administration 

Ib 

044 

Setup  Drainage  Bottles/Pleurevac 

Ib 

049 

Start/Change  IV  Infusion  Site 

Ib 

050 

IV  Infusion/Change  Bottle 

Ib 

070 

Bowel  Soimds  Assessment 

Ib 

010 

Neurological  Assessment 

Ib 

126 

Seizure  Care  Precautions 

Ib 

145 

Administer  Appropriate  Meds 

Ib 

142 

Order/Document  Appropriate  Meds/Treatment 

Ib 

221 

Pericardiocentesis  (5%  of  patients) 

Ib 

244 

Hemacult  Test  -  Feces/Emesis/Gastric  Suction 

Ib 

Z027 

Cardio  Arrest  Resuscitation 

Ib 

748 

Assemble  Material/Clean  up 

Ib 

999 

Morgue  Care  (5%  of  patients) 

Ib 

Till 

Prepare  for  Evac 
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When  the  composition  of  the  proposed  AMAL  635  had  been  determined,  it  was 
compared  to  the  current  Marine  Corps  AMAL  635.  It  can  be  seen  from  Table  4  that  the 
proposed  equipment  AMAL  635  contains  28  fewer  items.  This  represents  an  item 
decrease  of  26.5%.  Reductions  in  the  weight  and  cubic  volume  were  also  realized  when 
compared  with  the  current  AMAL  635.  Table  4  further  shows  that  by  establishing  the 
clinical  requirement  for  each  item,  weight  could  be  reduced  33.0%  and  the  cubic  volume 
by  55.2%. 


Table  4 

Comparison  Between  Current  and  Proposed  BAS  Equipment  AMAL  635 


No.  of  Items 

Weight 

Cubic  Volume 

Current  635 

102 

1164.1  lbs 

123.3  cu.ft. 

Proposed  635 

75 

779.5  lbs. 

55.3  cu.ft. 

%  Reduction 

26.5  % 

33.0  % 

55.2  % 

While  significant  reductions  were  realized,  no  decreases  in  clinical  capability  have 
occurred  because  the  only  items  removed  were  those  that  failed  to  yield  a  clinical 
requirement  within  the  context  of  the  Echelon  I  doctrinal  mission.  For  example,  nasal 
speculums,  laparotomy  trays  and  sterilization  wrappers  were  deleted  because  no 
overriding  clinical  requirement  for  these  items  could  be  identified.  Other  materiel  were 
removed  because  it  had  been  associated  with  equipment  long  removed  from  the  635  such 
as  leg  straps  for  the  Thomas  Half  Ring  (modem  extrication  splints  have  replaced  the 
Thomas  splint). 

Two  new  items  not  in  the  current  635  were  added  to  upgrade  clinical  capability.  They 
have  been  denoted  in  Appendix  C  with  asterisks.  The  first  of  these  is  the  Talon  II 
collapsible  litter.  This  litter  is  lighter,  more  compact,  impervious  to  biologies  and  fits  all 
current  theater  evacuation  assets.  The  second  is  a  new  oxygen  administration  kit  that 
replaces  the  current  oxygen  administration  system  and  its  four  individxial  parts  (base, 
yoke,  single-port  regulator  and  wrench).  The  new  oxygen  administration  kit  is  portable, 
contains  fewer  individual  components  (no  base,  yoke  or  wrench  required),  includes 
unibody,  dual-port  regulators  vvdth  suction  capability  and  provides  a  demand  valve  mask 
in  addition  to  the  continuous  flow  capability. 

BAS  Consumable  AMAL  636  Requirements 

As  with  the  equipment  items,  assigning  the  medical  materiel  to  each  of  the  tasks 
established  the  clinical  requirement  for  each  item  of  consumable  materiel.  This  process 
provided  the  list  of  consumable  AMAL  636  items  which  would  be  both  stocked  in  the 
proposed  AMAL  636  and  loaded  into  the  model  to  determine  the  quantity  of  each  to 
stock. 
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Determining  the  quantity  of  each  consumable  to  stock  was  conducted  by  using  the 
combined  MRC  East  and  West  casualty  projections.  The  combined  MRC  projections 
provided  the  number  of  anticipated  casualties  for  each  PC.  Using  a  computer  program 
these  casualty  projections  were  used  to  determine  the  number  of  times  each  patient  care 
task  was  expected  to  be  conducted  for  each  of  the  PCs.  This  function  yielded  the  number 
and  types  of  tasks  that  would  need  to  be  conducted  to  effectively  treat  the  projected 
casualty  load.  From  the  task  output,  the  type  of  the  medical  materiel  and  the  quantity 
required  was  derived  using  the  supply  assignments  developed  by  the  SMEs.  Each 
consumable  item  required  was  summed  using  its  NSN  unit  of  measure  then  assembled 
into  its  NSN  unit  of  issue  packaging.  The  number  of  units  of  issue  for  each  item  of 
consumable  materiel  was  the  final  value  selected  for  inclusion  in  the  proposed  AMAL 
636.  Appendix  D  shows  the  proposed  consumable  AMAL  636. 

Once  the  supply  composition  of  the  proposed  consumable  AMAL  636  had  been 
determined  and  the  quantity  of  each  item  to  stock  identified,  it  was  compared  to  the 
current  Marine  Corps  AMAL  636.  It  can  be  seen  from  Table  5  that  the  proposed  636 
contains  69  fewer  items.  This  represents  an  item  decrease  of  30.5%.  Reductions  in  the 
weight  and  cubic  volume  were  also  realized  when  compared  against  the  current  AMAL 
636.  Table  5  further  shows  that  by  establishing  each  item’s  clinical  requirement  and 
linking  the  requirement  to  the  projected  patient  workload,  weight  could  be  reduced  28.8% 
and  the  cubic  volume  by  30.4%.  Items  not  in  the  current  636  which  were  added  to 
upgrade  clinical  capability  are  marked  with  an  asterisk. 


Table  5 

Comparison  Between  Current  and  Proposed  BAS  Consumable  AMAL  636 


No.  of  Items 

Weight 

Cubic  Volume 

Current  636 

246 

1154.61  lbs. 

83.89  cu.ft. 

177 

822.03  lbs 

58.37  cu.  Ft. 

1  %  Reduction 

30.5  % 

28.8  % 

30.4% 

While  significant  reductions  in  items,  weight  and  volume  were  realized,  the  clinical 
capability  of  the  consumable  AMAL  636  was  not  decreased.  Items  deleted  were  limited 
to  those  which  had  no  clinical  requirement  within  the  context  of  the  Echelon  I  mission  or 
which  were  redundant.  For  example,  orthopedic  bandages  and  casting  plaster  were 
deleted  because  no  clinical  requirement  could  be  found  to  justify  their  inclusion  at 
Echelon  I.  Redundancy  within  the  block  was  also  eliminated.  For  example,  the  two 
types  of  size  16  FR  foley  catheters  were  reduced  to  one.  In  other  areas,  clinical  capability 
was  increased  by  the  addition  of  items  not  stocked  in  the  current  AMAL. 
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CONCLUSIONS 


It  was  demonstrated  that  significant  reductions  in  the  logistical  burden  carried  by  Marine 
Corps  forces  can  be  achieved  by  modeling  the  clinically  relevant  elements  of  the  theater 
of  operations.  Developing  clinical  profiles  and  assigning  supplies  to  achieve  a  desired 
level  of  care  as  defined  by  mission,  policy,  and  doctrine  allows  medical  support  to  be 
more  scenario-based  and  more  capable  of  rapid  and  efficient  delivery.  As  policy  and 
doctrine  continue  to  evolve,  the  model  presented  in  this  paper  can  be  modified  as  needed 
to  project  medical  supply  requirements  for  the  continually  changing  scope  of  the  forward 
medical  mission. 

In  achieving  the  results  of  the  current  study,  the  assignment  of  the  required  medical 
supplies  to  the  tasks  and  the  calculation  of  the  amount  needed  to  effectively  administer 
care  to  the  PCs  was  a  critical  part  of  predicting  total  supply  requirements.  Assigning  too 
little  materiel  to  the  tasks  or  underestimating  the  number  of  patients  requiring  a  certain 
quantity  of  supply  would  run  the  risk  of  projecting  instifficient  requirements.  Throughout 
both  the  design  and  execution  of  this  study  this  issue  was  continually  addressed.  To 
assure  that  adequate  quantity  of  supplies  would  be  projected,  various  assumptions  were 
built  into  the  model.  For  example,  in  the  case  of  all  but  a  handful  of  tasks,  the  model 
assumed  that  each  medical  task  in  the  PC  protocols  would  be  conducted  100%  of  the  time 
even  though  a  task  would  likely  only  be  conducted  on  a  portion  of  patients  presenting 
with  that  condition.  In  addition,  as  supplies  were  assigned  to  the  tasks,  issues  such  as 
breakage  and  waste  were  accounted  for  by  increasing  the  supply  assignments  by  a  factor 
sufficient  to  cover  such  events. 

The  process  of  establishing  the  clinical  requirement  for  each  supply  item  produced  an 
audit  trail,  which,  for  the  first  time,  gives  logisticians  and  medical  planners  an  objective 
management  tool  for  maintaining  and  upgrading  AMAL  medical  materiel.  The  current 
management  system  relies  upon  periodic  reviews  to  ensure  that  die  materiel  stocked  in 
the  AMALs  will  adequately  meet  medical  requirements.  This  process  benefits  fi-om  the 
participation  of  experienced  SMEs,  however,  the  criteria  for  determining  supply 
requirements  depends  upon  a  subjective  interpretation  of  need.  For  example,  in 
determining  the  supply  requirements,  SMEs  are  currently  imable  to  rely  upon  an 
empirically  established  link  between  medical  items  and  their  field  requirement.  Instead, 
they  develop  materiel  estimates  upon  what  they  perceive  will  be  required  by  a  certain 
number  of  generic  patients.  By  providing  an  audit  trail  for  each  item,  the  supply 
requirements  are  clearly  linked  to  the  medical  task  requiring  them.  As  the  operational 
mission  changes,  along  Avith  changes  in  medical  technology,  items  may  be  added  or 
deleted  fi:om  the  AMALs  with  greater  assurance  that  the  weight  and  cube  will  not  exceed 
requirements. 
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Appendix  A  -  DEPMEDS  Patient  Condition  List 
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032  Intervertebral  disc  disorders  with  nerve  root  compression  responding  to  bed  rest/traction 
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094  Bum  thermal  fiill  thickness  tmnk  greater  than  20%  but  less  than  30%  of  total  body  area  involved 
095  Bum  thermal  full  thickness  tmnk  greater  than  10%  but  less  than  20%  of  total  body  area  involved 
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Nondisplaced  fracture  of  pelvis  closed  with  associated  soft  tissue  damage 

Wound  abdomen  open  with  pelvic  fracture  and  penetrating  perforating  wounds  to  multiple  pelvic  structures  (male  or  female) 
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Wound  ankle  foot  toes  open  penetrating  perforating  with  fractures  and  nerve/vascular  injury  limb  not  salvageable 
Wound  ankle  foot  toes  open  penetrating  perforating  with  fractures  and  nerve  and/or  vascular  injury  limb  salvageable 
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greater  than  20%  of  TBS  A 

MIW  abdomen  and  limbs  without  fracture  or  nerve  injury  with  penetrating  wound  of  liver 
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203  Eczema  dennatitis  seborrheic  contact  others  not  affecting  weight  bearing  areas 

204  Boils  furuncles  pyoderma  requiring  surgery 
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226  Iridocyclitis  acute  minimal  visual  impairment 

227  Refraction  and  accommodation  disorders  refraction  required 
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249  Peptic  ulcer  gastric  or  duodenal  penetrating  and/or  perforating 

250  Peptic  ulcer  gastric  or  duodenal  uncomplicated 
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272  Glomerulonephritis  acute 

273  Glomerulonephritis  chronic 
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295  Vulvovaginitis  (Not  included  in  calculation  of  BAS  wartime  supplies) 

296  Not  assigned 
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The  supplies  used  for  this  task  varies  depending  on  the  Patient  Condition. 
^  The  amounts  cited  vary  depending  on  the  Patient  Condition. 
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The  supplies  used  for  this  task  varies  depending  on  the  Patient  Condition. 
The  amounts  cited  vary  depending  on  the  Patient  Condition. 
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